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xru*o**o±§^^n^ntti^$n, l. x^ 

s /c l x 2 atf r x tr-* 3 ^ 6 wmptfm 

[0061] zmm^ma^ ^ofioxr 

u*©fciJo±§^^\ r x br-* 3 WTi/t©t 
floi^^^ti^tiffi^stu iJ§^^ L X M-ij 2 

[0 0 6 2] *aWOfHfi^3>Siii:LWW 

tr^ 3 ymm<D^pim(D^mmm(Dm^m z 

M$©H15k:^£ftTl^«©MUSE7^©^ 
If ^ 3 5 X tf * •> X r A <D 7p 7 7 El t S 

[0 0 6 3] 02(Cfc^T, #P,8^5^7tt©llHr^^i , 
S?3 V^CD-^Tfe^MUSEOlultiple Sub-Nyquist 
Sampling Encoding)r3-^^LTfc0, UlTK^tlT 

A^$n§ 0 ^LT, MUSEr3-^7tt, ffiiMffifi^© 

sfreasfisnr* fts^ra- flt 4 > 

*;!/ (i-XT, CHtfBt) OlKW^f^8 (CHI, CH 
2, CH3, CH4) ^m^jtSo 
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[0 0 6 4] #Mft^9«MUSET3-$f7fr5tftfj£ft 
fcl: y F X F U -i»ffi*i*^LTV5, £y F X F D - 
■MI*§9ti\ §Ff8^%DPCMx>n-FbT/W7i- 
Xgiib/cfl^t ^©g^fl^O^- KfciS-r^t- 
FUMIt^/uTVSo fib, B2©ilSfi:fc^T 
^S£««II«M§fW 8 <D%P*- FtfXfW 1 
£S£ * / 7 71/ 2 fflk, 4 CHXr ( 3 - 1 £S) « 

So 

[0 0 6 5] #BSffi^l0^>XTA7Y7nn>t: o a- 
igEttCPU 101,A*SS (+-#-F, ft 
fl^*;l/3|)102, ^^U103 ET#|$£tlT^So A7J 

ssio2 a, x-Wdn^Sifrrsdtfci^ -is 
©fur ^ 3 f tmmi^^y^jimiR, %mm 

mmZfiftolK Xk°-*^-FtLT5Xk°-#^- 
F s a 2 x t°- * f %iasf 5 d t # tfj# S o d 
dT\ 5Xtf-*^-Ft&, roi&OHlZK^StlT^ 
S5ffl©Xt: 0 -*2, 3, 4, 5, 6%&g£jSi;Tte 
ffltS^-FT-fc^ 2Xtf-**-Ftf3:LXt?-# 
2R0 : RXt: 0 -* 3(0^{mt^~ KTf*5o 
[0 0 6 6] CPU 101 li, HUSEr3-^7^P.# 

a 5*i5 e -v f x f u - 9 * o^t- msm 

KfcaVf tiWBteft^T, HUSErn-^ 7 frfclitfj 
**iT^51KM^fi^80vF'J 7X|I]S&iiCcfcS 
#Xtf-£2, 3, 4, 5, e^OHDW^^UlO 

SiJfPfS^CSt LTV F U ^XHSgll^tB^-fSo 
[0 0 6 7] vFU^XHSSlltt, ^XrAv^nn 
>tfa-£lO£>CPU 101 ^a^2tl5ifiiJWfCS£§ 

muzmmhrmtZo vFU7x@s§iifr?>tti^£ 

ftfc!«ft§W§12«X t-*7>7°13t i 13 
fti!!s£tlT#Xif-*2, 3, 4, 5, 

So 

[0 0 6 8] 7s9V*\%mm%iK\^ LXt°-#2 
^5>XrU*0£ffl!lO±^%H RXt°-*3^?,Xr 

(DT\ ^XrAv^r ^Dn>tfa.-^10O7:^Ul03 C 
« J £<Z)<fc5fcig') W'lfffi^fH1t^*lTfci3, CPU 101 
t <fc 5 5 Cffi^l" SfflfflHI^CStf v F U 7X0&& 
ll^\f±)*^*l5 0 

[0 0 6 9] J£LhO||)fittHl5K:*SnTV^5aeiEOMD 
gfgilt LTOM ee/a vHJ 7X0 

mzft^mtm^-pmim-zi, 31, 41,51, 
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-*S?22, 32, 42, 52, 62tf{§*. 5*lT^S 0 
[0 0 7 0] ^g^tlWiB^l, 31, 41, 51, %Vt* 
-rV^^XrA(D7>7 0 tS^-r*l(fWfflCi^-TV 
*'>XrA-pg^^%S4f 5 d t ffiZmvib *) , * 
fc^g|5X tf-*4KF22, 32, 42, 52, 62£^*l^*lXtf 
-*2, 3, 4, 5, 6 £&g&SXt?-#, fc£*fcf 
fflOWSKRlStiTV^X t 0 -* CjgMTS d 1 1, rT 
ttT^So 

[0071] a i ©-K^o^g, mtm* 

So 

[0 0 7 2] t/7;H^ff^Bfta, LXH-* 

2, Rxtf-*3^c.±tt^yv;i/«±g^%tH^fS 
^SlT-feS©?, ^XrAv-r7nnytfa.-^io 

®^uio3 \z\t^<Dwm^mmm^nx 

t) , CPU 101 £ i t) *® J: 5 tlt^T SWft^CS^ 
vFU7X@?Sll-\(±)7J**iSo 
[0 0 7 3] */7;l/2«ttfi#H$fc:H\ LXtf-# 
20 2, RXtf-*3^P>±t t ^y 7 ;l/Oig^^tB^b, 

^nn>tfi-^iOO^^Ul03 ttt*OJ:5ftlBt)^ 
liUHHjWEHStiTfet), CPU101 lc£<o%<D£5lzm 
^rsSMi^CS*^ F 'J ^X@Kii'\tb*Sti5o 
[0 0 7 4] XrU^lStt+ty^l/lSttfi^K: 
», LXtf-*2/b^Xrb^O£#JO±g^ RX 
M—h 3 *^ Xr U^W&flOi^S^-n^tiffl* 

v-r^nn>ifi-^ioo^tUl03 
30 D ^Hj-fffg^fB'l^nTfc D , CPU 101 fc«fc D *0<fc 5 
tfg/^-fSSiJfPfl^CS^v F U ^XHBUl^ffl^Sti 

So 

[0 0 7 5] 3CHXrb^fS^a#ta, LXtf-#2fr 
5Xr^cD£iJO±#^%, RXlf-*3*^XrU 

^Xri=,v-r^nn>ifi-^ioo^tiJl03 ttt^-O 
J;9*iiD57Hj-ffMB'l?*lTfei3, CPU 101 fciD 

j: 5 t^fstJiPfi^cs^ x- f 'J ^xmgsn^m 

40 ££*lSo 

[0 0 7 6] 3CHXrUt+t/7/bl£&£ft^R#t 

LXt°-*2^?>Xrb^Ci£|iJ(D± : g^^ RX 
H-*3^?,Xrb^(D^iJ©±t^%s -b>^XH- 
A4^?,Xrb^(D^O±§^% ; en^n(±)^b, SO 

nn>t°o.-^10(D^tUl03 Ett*0<fca*IS»3W 
ffl^fB'i^tlTfeD, CPU 101 ti^^cDctat^ 

f siMt^cs^x-F u yxii]?sii-\(±)^^nSo 

[0 0 7 7] XTb*2S$lHS#^fcttx LXt°-*2 
50 *^X-rb^Ci£iJ(D±g^%, RXtf-*3*^Xr 
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^©fcfflOi^fc^ft^fttilftU ump^ihtiL 

* 10©* * U 103 £ & *© J: 5 fc Ji !3 lifgtffBlIS 

nrfeD, cpu ioi ic^io^cD^oicm^t^mwm 
cs# h u ^x0gsii-\i±j^?n§o 

[0 0 7 8] 4CHXrbt (3 - 1 **) fH^BtWi, 
LXk!-#2fr5Xrl^©£{I©±§p5:£\ RXk°- 
^SfrSXrl^t©^]©^^ -bry£Xt?-#4 
fr5Xrb:t©Wi©±§pj£\ Lr Xfc:-7j5, R» 

* 10©* * U 103 t (i^© i 5 9 #tf1i$8tf!at£ 
fttfetK cpu ioi tiij^oiatJi^tssjffliM^ 
cs^v h u ^xHssii^ai^^n^o 

[0 0 7 9] 4CHXrb:t (2-2**) ffi*§B$fca, 
LXh°-* 2^?>Xrbt©£tuiJ©±^p3*, RXh° 

5fr5Xrb:t©MMiJ©£^p^ R» Xtf-#6fr 

5*ri/*©;^ffl©±^£*ft€fttfi*i-f *©#« 

iiT^I>©7\ v-XrAv-f^nnytf i-^10©*^ 

u 103 wissa^ffisnrfco, 
cpu ioi fciD^ciafc^tssjiufs^cs^vhu 
7X[Hissii / \tB^5ni.o 

[0 0 8 0] vh'J^X|HlKllt < J;5±jSOJ:5ftHl 

t aVf # 7 n - b © <£ a * »¥ll© Xn 7" v 
Mtl/XTkU ? n n y tfa-^ lOft^trf 3 c 1 1 

J: 5 > tttt i 5 *aR-r*. bps, e 7 b x b y 

-Aff^9 ffiE^Snsif^t- b'»{8#©t£ y b 2 

~t£y Ysoyg-p^-Ywmm&kftixm 101 
1 -tn 5 mm\ u ^©¥«s t# is lx^ 

&Xk°-7j2, 3, 4, 5, 6'\©^fS^©fi f )53Ht 
Hffi^CPU 101^SKUTWJB-T5SiJfflHg#CS%v b U 
^XSB&ll'MiJfrf S„ 

[0 0 8 1 ] %feBI2tfcl>T> SKitu^W§8«DP 
CMr3- FSftfcr-f S>'£^W§T353 1 U v b 
U 7X0SS11&TV 5>*A/V b U ^XHBHSREPtOtH 

Kio2 %sf^s;ifcfc«feo, fflSFftitj^-rsci: 
[0082] mmw 2 ) ftfc, mm\n 1 -earn 1 ©- 

JSS£;KStrtV5«J:5te, -t?:/£Xt:°-#4frf>titfj 
£ft5±^8#fi3CHXrb:aMS#R£ 3CHX-rb^ 
+t/7;HI» 4CHXrb:t (3- 1**) 
fS#Hf©^©3£§F (C) 0*tLTV>3„ L^UH 
5©Hi£K^;£ftTV3<J:3fc, -iry£Xtf-#4fr 
t><D%Pm&tl*ZTV* 1 £i,W§B#t«L + RtB 
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t/^^i^fS^Bftai^pstb^t, 
;v 2 ^«m#«FCtt±§Fffl*£, xfW 1 

yv;H^K^€«Ft(±L + RtH^K:, Xxl^t2^ 
fIWCfJL + R©±g|Stttfjfc:, 4CHXrbt (2- 

2**) fi^HttaLF +r, ^fi^t^-n^nss 
[0083] eiasM 3 ) -mm \x\m\ ©-«g t 

^SnTV*J:5t, 4CHXrbt (2-2**) fS€ 
ff©L« Xk°-#5, Rr 7>¥-fi6frP}<D&fl%;%ft 
10 ^ftLn , R» fcl/tV5„ LfrL06©-JSg£^;* 
nTV*J:5t, Lr Xh°-*5, Rr Xk-#6fr?> 
©Hiftfc&tLi + Rb tHSLTfe^Vo 

[0 0 8 4] [^ffiM 4 ] HflSM 1 T*f±0 1 ©-«gt 
3sSnTV*J:5£, 4CHXrbt (2-2**) fg€ 
B#ta-try^Xt°-A4^t ) ©tb^fiSbt, Lr Xtf- 
*5, Rr Xtf-aefrP.CfflftfcWfftL. , Rb 
tLTl/^o LfrLH7©-jiSt^£:nTl^J:5 
t, -b>*Xlf-*4fr50ffl**L P +Rf £, Lr 
XH°-A5.Rr Xlf-*6^50ffl**Li +R» t 
20 WfnLTfeJ:^,, 

[0 0 8 5] @|Sf6f J 5 ] 1 Ti±0 1 ©-ftgfc 

^StlTl^J:5t, 1KIubMS^8 ti^©^ 
S y W 3 * y*;l/WTT»;fc S*^ (0 1 © 
-»g©Xrb^l^/b^3CHXrb^ST') £f±L 

r xtr-*5, Rr xkr-*6a»5mtj*jiu£, 4ch 

Xrl/t (3-1**) WftfiStB^lt, 4CHXr 
(2-2**) ffi^Bft {i^-n^n Lb , Rb (±1X7 
kUTVSo b^LH8©-»gt7j^?tlTV^j;a 
t, Lr Xtf-*5, R« Xlf-A6A^©m^ttiiJ§ 

30 ^SS^fe^^taiij^^tti^b, -fey^x^-A 

4ti4CHXrl/^ (3-1**) ft^Hft(±C + S!±l^ 
fc, 4CHXrU;t (2-2**) fl^B#t(±L B +Rb 

[0086] mmm 6 ) iksm 1 xm 1 ©-ig t 

Tj^jnTv^cfcot^ SKtuB^fS^sti^©^ 
^^^r y*;l/g[*< 3 7^ y^MXT©±I^tt± Lr Xlf 
-A 5, Rr Xh°-A6^?)(±J±J^bt, 4CHXrb 
^ (3-1**) {l^Htt&StB^C, 4CHXrbt 
(2-2**) fl^Hftfi^n^LB , R. mttL 
40 TV5o L-^L.KI9©-»gt^?tlTV^j;5t, L 
r Xt?-#5, Rr Xb°-*6^?,©i±J^m4iI^ffi 

tf-*4A^©m^fi4CHXrb^ (3-1) fS^Hft 
l4C+SttJ*£, 4CHXrbt (2-2**) ff^Hft 
Lb +Rb tti^jtLTfeiV'o 

[0087] eugM 7 ) mmm 1 , ussm 2 , »ij 

3, HSSM4, ^SIM5Rtf^SIM6?1i, §Fi±J^ 
^#Xh°-*2, 3, 4, 5, 6tLfct>\ H2fc^ 
?tlTl/^51-gPXk 0 -*i|?22, 32, 42, 52, 62^r§F 

50 aj^sefcbTti^eikttsas-efea^o 
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[0088] mmm 8 ] mmm i , mmm z , mmm 

8E*&Xtf-#2, 3, 4, 5, 6tLTzt>\ 02t^ 
SftT^5ftgffitpsHJ?]4£?21, 31, 41, 51, 61*^ps 

[0 0 8 9] (^»J 9 ] ^MlJ 1 , Hffi$J 2 , gffltfH 
3, H»lj4, ^$Hffl5&tf^fi&0!l6m 02t^* 
tiTl^ £ 5 IKfuWI^ 8 *DPOIr 3- K£ft 
/crV ^^^IftL, $ f;7 h U ^yUHBllttr 
-Y b U ^XSgglsatf^tDrV i/$)l&t]%7 10 

•?-a^©SK^g^ii^l2Cg»-rs D/A3>A-*i6 
T«JjScbT</^o bfrU gllOO^S^t^^nT^S 
J: 5 K, MUSEr 3-^ 7 sCp 6 7* n ^"©SKIu^pW 
80*Wj£ti3<fc5eU vHJ £XH|g&ii*7:f a? 
©vHJ 7 X0S&11O TBBT'i/SLTti^. 

[0090] c^»ij i o ] i , ^mm 2 , ■m. 

M3. HMN, ^0]5&tf^li0!l6T*«, H2t^ 
SftTVS <fc 5 £, MUSEr 3-^7 £Dtti7]%lKtu^p3 
m 8 U iKDilNfu^pW 8 4DPCBT3- KSft 

fcfV^i^pWtu Sfcv h ij ^xmsgnax 20 

t a ^oaftfcgjSfl^ 1 2 1 fflftf 3 D/A3 <5- * 16 
T?W#LTO>3 0 b^U 011£^£tT£V§J:3fcMD 
SEr 7 ©tHft£ £ 7 h X h U - Aft # 9 <D* k t 

Afi^9*/W7x'fxaiiasi7T/W7x-x!wi 

U DPCMr3-^18Tr3-FbT4f-W*;bOlW 30 
[0 0 9 1 ] 

©tti^stina; A^n/c^w^^y*^ 

gPB^ztiititzgpitotjiffitff&Biztu man 40 
5o for, A^n/c^fs^tiiMMi^fctta 

[0 0 9 2] Sfe+aWOrl/e^gySfiflim A 
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[0 0 9 3] HK«8WOrUe^ 3 >§ft$im A 

kiii£ftrzxmpm<Dm±mmmm^mt 

I at* tin *t i D 6 nrv ^ ^tMfjt 

[0 0 9 4] f /clt*fgHj!(DrHd-^3 >-Sfl*T? 
t±s A^^tl/c^t-Kfl^t^oT, 4^^>*;V 
OTTA^^ti/cA^^^fg^CrtCi^Ml^A^fe 
S^ 1 ^ 1 g-fctt 2 ©«^tt§^Hi*^»E©rt 

©2^|jt£, 3©if^tt3^£ s 4©il^ti4f/ctt 
5 ^KEti^^l^^^tl^tlig t) «fc 5 1 V h U 

^xssgA^ijffli^tiSo for, ATj^nftipific 

[0 0 9 5] SfeHfc*aWOrl/lf^3 

^ 1 , 2 sfett 3 o«^ttw^a*saort 

(D 3 lifts 4 Oif^tt 4 tlUt 5 mMc^pm^ 
ZtiZtiWiOftVZ&o £7 h U ^XlHlSS^iliJil^n 

[0 0 9 6] SfeHC*5IW©rl/tr^3 
l±, A^^ti/c^t-Kff^t^^T, 4f-^>if-;b 
OTTA^^n/cA^^mt^^rtCi^MS^*^^ 
y^/HA* 1 tiltlt 2 ©if^tt^til^^cDrt 
O 2^H£, 3 tfctt 4 ©if^tt 3 $ffiE±W§*f 

A^^fi^ciij^fg^A^tn^ii^tt^tii 

[0 0 9 7] $fe % Il:*»fHi^3 >SffS 
a, A^^tifc^t-Kfl^t^oT, 4f-^>#-;b 

1 Sfett 2 o«^ttg^Hl*saort 
© 2 IRttt, 3 $ fett 4 ©if^tt 3 mMa^pm 
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[0 0 9 8] IC^OfUfyg >§fg«m X 
[0 0 9 9] H£#fiW©Tbt^3>§{iffiT*fct A 
^i:S7tn^7 h U 77@^T^n?'ftMatB*3 
[0 10 0] M£#8$©rbe^a A 

■pfflam*s £ ^ t 5 c i: # RifliT** a ©t\ a 

[0®<DfSfTO#0j!] 20 
[0 1 ] *5SJ!©THf 5>g >Sff»H l to$kim\c 

[0 2 ] ffl©f b e s> a y3WB*o§?fl^o«yi 

[03] *58WOrHfS?3>'SffllO^Ti*T^* 
D3>t!a-^(c £3Ma¥II£^ir7P-^-hT 

[04] *^£DrbH'v ; 3y5:flSCi^XTi.N''f ^ 
aay^a-^cD^-tU ©K'lil*l§^^'t^0T* 30 

[0 5 ] *mn<Df- y^mrn 2 ©ussflnfc 

[0 6 ] #fgUI§ CD r ^ 3 > SffSOS 3 (D^HBIfC 
[07] *%0J!©Tbe'^3ySfHa^4cD^MWe 

*-r-iS8T*&3o 40 
[0 8 ] *mn<DT v \l v 3 y^mm 5 ®>%wm. 



#lfW7 - 1 6 2 3 8 4 
20 

[0 9 ] imm<DT V \£ "J 3 y$mWt<D% 6 ©^»lJt 
[01 0] ^^©Tbe-^sySfSS©^!^©^ 

[011] ^mcoTv^aymm^mmm 
[012] mMRif^mmT vmlv^ y§fss© 5 7 

¥B0T-£>3 O 

[01 3] «©rb!^3y§{l$!fcJ;3 5 7h 0 --# 
[014] fiBRCf-H^a 5xe-* 

[01 5] «©Tb^3>Sfia©^7t^©ffla 

[016] ft^tf*8$©rl'es>3 ygfllOV h 

2 LXtf-* 

3 RXtf-# 

4 C7t°-# 

5 L» Xtf-A 

6 R« 7t°-# 

7 MUSErn-^ 

8 SWfu^fl^ 

9 h*7 

10 S/XrAv-i' ^nayfa-^ 

11 ^H.J77[h]S§ 

12 SiRfg^jS^ 

14 xtr-* 

15 rVv^/l^hU 77IIISS 
17 /W7x^X«!It§ 

21, 31, 41, 51, 61 tta^rtfiftSg? 

22, 32, 42, 52, 62 ftg|5Z 
101 CPU 

103 **>J 

110 (7tP7") THJ770SS 
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(54) [Title] TELEVISION RECEIVER AND METHOD FOR OUTPUTTING AUDIO SIGNAL THEREOF 

(57) Abstract 
Objective 

To obtain the optimal output format for an audio 
signal for a television receiver, and particularly for a 
high-definition television receiver, even if the user has g 
not selected an audio mode. S 



Constitution 

When a pre-selection audio signal 8, wherein a main 
audio signal only or a main audio signal and a sub-audio 
signal or an independent audio signal are input with 
multiple channels CH1-CH4 according to multiple 
respective audio modes, is allocated to and output from 
multiple channels of speakers 2, 3, 4, 5, and 6, a CPU 101 
discriminates, in response to an audio mode signal 
included in a bit stream signal 9, the number of channels 
occupied by the main audio signal of the channels CHI - 
CH4 of the pre-selection audio signal 8, and reads out in 
response to the number of channels discriminated 
information stored in a memory 103, and selects the audio 
output line that is to output the audio signal, and controls 
a matrix circuit 1 1 such that the main audio output is 
allocated to the selected audio output line. 




Key: 



B 
C 
D 
E 
F 



Output for five-speaker system of 
high-definition receiver of 
Application Example 1 
Speaker 
Main 

Audio signal 
One stereo line 
One monaural line 
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G Two monaural lines 

H One stereo line + one monaural line 

I Three-CH stereo 

J Three-CH stereo + one monaural line 

K Two stereo lines 

L Four-CH stereo (3-1 method) 

M Four-CH stereo (2-2 method) 

Claims 

1 . For a television receiver equipped with a matrix circuit that allocates and outputs, to 
multiple channels of audio output lines, input audio signals wherein a main audio signal only or a 
main audio signal and a sub-audio signal or an independent audio signal are input with multiple 
channels according to multiple respective audio modes, and equipped with a control circuit that 
operates the aforementioned matrix circuit according to an audio mode signal that indicates an 
audio mode, 

a television receiver characterized in that the aforementioned control circuit is equipped 

with 

a storage means that, with respect to each audio mode, stores information wherein the 
audio output line that outputs the audio signal is predetermined based on the number of channels 
occupied by the main audio signal; 

and a control means that, according to the audio mode signal that is input, controls the 
aforementioned matrix circuit such that the main audio signal of the input audio signals is 
allocated to the audio output line that is determined by the information stored in the 
aforementioned storage means. 

2. For a television receiver equipped with a matrix circuit that allocates and outputs, to 
not less than three channels and not more than five channels of audio output lines, input audio 
signals wherein a main audio signal only or a main audio signal and a sub-audio signal or an 
independent audio signal are input with not more than four channels respectively according to 
multiple audio modes, and equipped with a control circuit that operates the aforementioned 
matrix circuit according to an audio mode signal that indicates an audio mode, 

a television receiver characterized in that the aforementioned control circuit is equipped 

with 

a storage means that, with respect to each audio mode, stores information wherein the 
audio output line that outputs the audio signal is predetermined based on the number of channels 
occupied by the main audio signal; 

and a control means that, according to the audio mode signal that is input, controls the 
aforementioned matrix circuit such that the main audio signal of the aforementioned input audio 
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signals is allocated to the audio output line that is determined by the information stored in the 
aforementioned storage means. 

3. For a television receiver equipped with a matrix circuit that allocates and outputs, to 
not less than three channels and not more than five channels of audio output lines, input audio 
signals wherein a main audio signal only or a main audio signal and a sub-audio signal are input 
with not more than four channels respectively according to multiple audio modes, and equipped 
with a control circuit that operates the aforementioned matrix circuit according to an audio mode 
signal that indicates an audio mode, 

a television receiver characterized in that the aforementioned control circuit is equipped 

with 

a storage means that stores predetermined information such that the main audio signal is 
allocated respectively to two of the aforementioned audio output lines when the number of 
channels occupied by the main audio signal of the aforementioned input audio signals is one or 
two, and [is allocated] to three [audio output] lines when [the number of channels occupied is] 
three, and [is allocated] to four or five lines when [the number of channels occupied is] four; 

and a control means that, according to the audio mode signal that is input, controls the 
aforementioned matrix circuit such that the main audio signal of the aforementioned input audio 
signals is allocated to the audio output line that is determined by the information stored in the 
aforementioned storage means. 

4. For a television receiver equipped with a matrix circuit that allocates and outputs, to 
not less than three channels and not more than five channels of audio output lines, input audio 
signals wherein a main audio signal only or a main audio signal and a sub-audio signal are input 
with not more than four channels respectively according to multiple audio modes, and equipped 
with a control circuit that operates the aforementioned matrix circuit according to an audio mode 
signal that indicates an audio mode, 

a television receiver characterized in that the aforementioned control circuit is equipped 

with 

a storage means that stores predetermined information such that the main audio signal is 
allocated respectively to three of the aforementioned audio output lines when the number of 
channels occupied by the main audio signal of the aforementioned input audio signals is one, two, 
or three, and [is allocated] to four or five lines when [the number of channels occupied is] four; 

and a control means that, according to the audio mode signal that is input, controls the 
aforementioned matrix circuit such that the main audio signal of the aforementioned input audio 
signals is allocated to the audio output line that is determined by the information stored in the 
aforementioned storage means. 
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5. For a television receiver equipped with a matrix circuit that allocates and outputs, to 
not less than three channels and not more than five channels of audio output lines, input audio 
signals wherein a main audio signal only or a main audio signal and a sub-audio signal are input 
with not more than four channels respectively according to multiple audio modes, and equipped 
with a control circuit that operates the aforementioned matrix circuit according to an audio mode 
signal that indicates an audio mode, 

a television receiver characterized in that the aforementioned control circuit is equipped 

with 

a storage means that stores predetermined information such that the main audio signal is 
allocated respectively to two of the aforementioned audio output lines when the number of 
channels occupied by the main audio signal of the aforementioned input audio signals is one or 
two, and [is allocated] to three lines when [the number of channels occupied is] three or four, and 
when a sub-audio signal is included in the aforementioned input audio signals, the sub-audio 
signal is allocated to an audio output line to which the main audio signal is not allocated; 

and a control means that, according to the audio mode signal that is input, controls the 
aforementioned matrix circuit such that the main audio signal of the aforementioned input audio 
signals is allocated to the audio output line that is determined by the information stored in the 
aforementioned storage means. 

6. For a television receiver equipped with a matrix circuit that allocates and outputs, to 
not less than three channels and not more than five channels of audio output lines, input audio 
signals wherein a main audio signal only or a main audio signal and an independent audio signal 
are input with not more than four channels respectively according to multiple audio modes, and 
equipped with a control circuit that operates the aforementioned matrix circuit according to an 
audio mode signal that indicates an audio mode, 

a television receiver characterized in that the aforementioned control circuit is equipped 

with 

a storage means that stores predetermined information such that the main audio signal is 
allocated respectively to two of the aforementioned audio output lines when the number of 
channels occupied by the main audio signal of the aforementioned input audio signals is one or 
two, and [is allocated] to three lines when [the number of channels occupied is] three or four, and 
when an independent audio signal is included in the aforementioned input audio signals, the 
independent audio signal is allocated to an audio output line to which the main audio signal is 
not allocated; 

and a control means that, according to the audio mode signal that is input, controls the 
aforementioned matrix circuit such that the main audio signal of the aforementioned input audio 
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signals is allocated to the audio output line that is determined by the information stored in the 
aforementioned storage means. 

7. The television receiver recorded in Claims 2, 3, 4, 5 and 6, wherein the audio output 
lines are speakers. 

8. The television receiver recorded in Claims 2, 3, 4, 5 and 6, wherein the audio output 
lines are external speaker terminals. 

9. The television receiver recorded in Claims 2, 3, 4, 5 and 6, wherein the audio output 
lines are external audio output terminals. 

10. The television receiver recorded in Claims 1, 2, 3, 4, 5, 6, 7, 8, and 9, characterized in 
that the matrix circuit is a digital matrix circuit. 

11. The television receiver recorded in Claims 1, 2, 3, 4, 5, 6, 7, 8, and 9, characterized in 
that the matrix circuit is an analog matrix circuit. 

12. The television receiver recorded in Claims 1, 2, 3, 4, 5, 6, 7, 8, and 9, characterized in 
that the matrix circuit is a digital matrix circuit that processes bit stream signals. 

13. For a television receiver audio signal output method whereby input audio signals, 
wherein a main audio signal only or a main audio signal and a sub-audio signal or an 
independent audio signal are input with multiple channels according to multiple respective audio 
modes, are allocated and output to multiple channels of audio output lines according to an audio 
mode signal that indicates an audio mode, 

a television receiver audio signal output method characterized in that the number of 
channels of the input audio signals occupied by the main audio signal is discriminated in 
response to the aforementioned audio mode signal, and the audio output line that outputs the 
audio signal is selected according to the number of channels discriminated, and the main audio 
output [sic] is allocated to the selected audio output line. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to a television receiver, and particularly to an HDTV 
(High Definition TV) that is a type of high-definition television; more specifically, it pertains to 
the audio signal inputs for the multiple channels thereof and a method for allocating outputs to 
the audio output lines of those multiple channels, and particularly to a television receiver having 
audio signal output lines for not less than three and not more than five of those channels. 
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[0002] 
Prior art 

Figure 12 is a plan view schematically showing the arrangement of each speaker of a 
five-speaker system of a high-definition television receiver of the prior art. Reference code 1 in 
Figure 12 indicates a high- definition receiver as one example of a high-definition television 
receiver, with the lower side of the figure being the front face where an image is displayed. In 
addition, reference code P indicates the ideal viewing/listening position for the user. 

[0003] 

Reference code 2 indicates the left speaker (hereinafter, 'L speaker'), that is located on the 
left when facing high-definition receiver 1 , and that reproduces audio signals output from high- 
definition receiver 1 . Reference code 3 indicates the right speaker (hereinafter, 'R speaker'), that 
is located on the right when facing high-definition receiver 1, and that reproduces audio signals 
output from high-definition receiver 1 . 

[0004] 

Reference code 4 indicates the center speaker (hereinafter, 'C speaker') that is located 
above or below high-definition receiver 1, and that reproduces audio signals output from high- 
definition receiver 1 . Reference code 5 indicates the left rear speaker (hereinafter, 'L R speaker') 
that is located to the rear of viewing/listening position P and on the left when facing high- 
definition receiver 1, and that reproduces audio signals output from high-definition receiver 1. 
Reference code 6 indicates the right rear speaker (hereinafter, 'R R speaker') that is located to the 
rear of viewing/listening position P and on the right when facing high-definition receiver 1, and 
that reproduces audio signals output from high-definition receiver 1 . 

[0005] 

Next, the operation of a conventional high-definition receiver will be explained with 
reference to the block diagram in Figure 15 showing an example of the configuration of a 
processing circuit for five-speaker system audio signals, which is an example of the MUSE 
method that already has been implemented in Japan. In Figure 15, reference code 7 indicates a 
MUSE (Multiple Sub-Nyquist Sampling Encoding) decoder, which is one high-definition 
method, with radio waves that are received by an antenna not shown in the figure being selected 
and input with a tuner. MUSE decoder 7 decodes audio signals transmitted from a station such as 
a broadcast satellite and outputs a four-channel (hereinafter, 'CH') pre-selection audio signal 8 
(CH1,CH2, CH3, CH4). 
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[0006] 

Reference code 9 indicates a bit stream signal that is output from MUSE decoder 7. Bit 
stream signal 9 includes a signal [formed] by DPCM-encoding and bi-phase modulation of the 
audio signal, and an audio mode identification signal that indicates the mode of that audio signal. 
With the configuration shown in Figure 15, an audio mode identification signal is required that 
indicates that the audio mode of pre-selection audio signal 8 is, for example, one stereo line, two 
monaural lines, or four-CH stereo (3-1 method). 

[0007] 

Reference code 10 indicates a system microcomputer that is comprised primarily of a 
CPU 101, an input device (keyboard, operating panel, or the like) 102, and a memory 103. As 
with a typical television set, by operating input device 102 the user can select a channel, adjust 
the volume, and the like, as well as set the speaker mode to five-speaker mode or two-speaker 
mode. Here, the five-speaker mode is a mode wherein the five speakers 2, 3, 4, 5, and 6 shown in 
the aforementioned Figure 12 are used as needed, and the two-speaker mode is a mode wherein 
only L-speaker 2 and R-speaker 3 are used. 

[0008] 

In addition, according to allocation information stored in memory 1 03 in advance [and] 
according to the audio mode identification signal in the bit stream signal 9 provided by MUSE 
decoder 7, as well as the speaker mode that is set by the user by operating input device 102, CPU 
101 determines the allocation by means of a matrix circuit 1 1 of the pre-selection audio signal 8 
that is output from MUSE decoder 7 to each speaker 2, 3, 4, 5, and 6, and outputs [said allocation] 
as a control signal CS to matrix circuit 11. 

[0009] 

Matrix circuit 1 1 receives the control signal CS that is output from CPU 101 of system 
microcomputer 10, converts pre-selection audio signal 8 to a post-selection audio signal 12 based 
on said control signal, and outputs [the post-selection audio signal]. Each post-selection audio 
signal 12 output from matrix circuit 1 1 is amplified by a speaker amp 13 and is output to each 
speaker 2, 3, 4, 5, and 6. 

[0010] 

Examples of allocation by means of matrix circuit 1 1 of the pre-selection audio signal 8 
from MUSE decoder 7 to each speaker 2, 3, 4, 5, and 6 are shown in the charts in the 
aforementioned [sic] Figure 13 and Figure 14. 
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[0011] 

Figure 13 is a chart showing the outputs when the user selects the five-speaker mode with 
the five-speaker system of the aforementioned conventional high-definition receiver 1 . 
Specifically, the outputs from each speaker 2, 3, 4, 5, and 6 are shown respectively for cases 
wherein the audio signal is one stereo line, one monaural line, two monaural lines, one stereo 
line + one monaural line, three-channel stereo, three-channel stereo + one monaural line, two 
stereo lines, four-channel stereo (3-1 method), and four-channel stereo (2-2 method). It should be 
noted that one line of the two monaural lines, the one monaural line of the one stereo line + one 
monaural line, the one monaural line of the three-channel stereo + one monaural line, and one 
line of the two stereo lines is sub-audio. 

[0012] 

Figure 14 is a chart showing the outputs when the user selects the two-speaker mode with 
the five-speaker system of the aforementioned conventional high-definition receiver. Specifically, 
as with the chart in Figure 13, the outputs from each speaker 2, 3, 4, 5, and 6 are shown 
respectively for cases wherein the audio signal is one stereo line, one monaural line, two 
monaural lines, one stereo line + one monaural line, three-channel stereo, three-channel stereo + 
one monaural line, two stereo lines, four-channel stereo (3-1 method), and four-channel stereo 
(2-2 method). 

[0013] 

Of course, in addition to the examples shown in the charts in Figure 13 and Figure 14, by 
operating input device 102, the user can freely select the allocation of signals to each speaker 2, 
3, 4, 5, and 6, and can output only the main signal or output only the sub-signal. 

[0014] 

Next, examples of the audio signal outputs shown in Figure 13 for the five-speaker mode 
for the five-speaker system of a conventional high-definition receiver will be specifically 
explained. For a one-stereo-line signal, the left-side main audio (L) is output from L-speaker 2 
and the right-side main audio (R) is output from R-speaker 3 respectively. 

[0015] 

For a one-monaural-line signal, monaural main audio (main) is output from both L- 
speaker 2 and R-speaker 3. 
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[0016] 

For a two-monaural-line signal, monaural main audio (main) is output from L-speaker 2 
and monaural sub-audio (sub) is output from R-speaker 3. 

[0017] 

For a one- stereo-line + one-monaural-line signal, stereo left-side main audio (L) is output 
from L-speaker 2, stereo right-side main audio (R) is output from R-speaker 3, and monaural 
sub-audio (sub) is output from center speaker 4, respectively. 

[0018] 

For a three-CH-stereo signal, stereo left-side main audio (L) is output from L-speaker 2, 
stereo right-side main audio (R) is output from R-speaker 3, and stereo center main audio (C) is 
output from center speaker 4, respectively. 

[0019] 

For a three-CH-stereo + one-monaural-line signal, stereo left-side main audio (L) is 
output from L-speaker 2, stereo right-side main audio (R) is output from R-speaker 3, stereo 
center main audio (C) is output from center speaker 4, and monaural sub-audio (sub) is output 
from both L R speaker 5 and R R speaker 6, respectively. 

[0020] 

For a two-stereo-line signal, stereo left-side main audio (main L) + stereo left-side sub- 
audio (sub L) are output from L-speaker 2, and stereo right-side main audio (main R) + stereo 
right-side sub-audio (sub R) are output from R-speaker 3, respectively. 

[0021] 

For a four-CH-stereo (3-1 method) signal, stereo left-side main audio (L) is output from 
L-speaker 2, stereo right-side main audio (R) is output from R-speaker 3, stereo center main 
audio (C) is output from center speaker 4, and surround audio (S) is output from both L R speaker 
5 and R R speaker 6, respectively. 

[0022] 

For a four-CH-stereo (2-2 method) signal, stereo left-front-side main audio (L F ) is output 
from L-speaker 2, stereo right- front-side main audio (Rp) is output from R-speaker 3, and left- 
rear-side main audio (Lb) + right-rear-side main audio (Rb) are output from both L R speaker 5 
and R R speaker 6, respectively. 
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[0023] 

Next, examples of the audio signal outputs shown in Figure 14 for the two-speaker mode 
for the five-speaker system of a conventional high-definition receiver will be specifically 
explained. 

[0024] 

For a one-stereo-line signal, the left-side main audio is output from L-speaker 2 and the 
right-side main audio is output from R-speaker 3 respectively. 

[0025] 

For a one-monaural-line signal, monaural main audio is output from both L-speaker 2 and 
R-speaker 3. 

[0026] 

For a two- monaural- line signal, monaural main audio is output from L-speaker 2 and 
monaural sub-audio is output from R-speaker 3. 

[0027] 

For a one-stereo-line + one- monaural-line signal, stereo left-side main audio + monaural 
sub-audio are output from L-speaker 2, and stereo right-side main audio + monaural sub-audio 
are output from R-speaker 3, respectively. 

[0028] 

For a three-CH-stereo signal, stereo left-side main audio + stereo center main audio are 
output from L-speaker 2, and stereo right-side main audio + stereo center main audio are output 
from R-speaker 3, respectively. 

[0029] 

For a three-CH-stereo + one-monaural-line signal, stereo left-side main audio + stereo 
center main audio + monaural sub-audio are output from L-speaker 2, and stereo right-side main 
audio + stereo center main audio + monaural sub-audio are output from R-speaker 3, respectively. 
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[0030] 

For a two-stereo-line signal, stereo left-side main audio + stereo left-side sub-audio are 
output from L-speaker 2, and stereo right-side main audio + stereo right-side sub-audio are 
output from R-speaker 3, respectively. 

[0031] 

For a four-CH-stereo (3-1 method) signal, stereo left-side main audio + stereo center 
main audio + surround audio are output from L-speaker 2, and stereo right-side main audio + 
stereo center main audio + surround audio are output from R-speaker 3, respectively. 

[0032] 

For a four-CH-stereo (2-2 method) signal, stereo left-front-side main audio is output from 
L-speaker 2, and stereo right- front-side main audio is output from R-speaker 3, respectively. 

[0033] 

In Figure 15, the pre-selection audio signal 8 that is output from MUSE decoder 7 is a 
DPCM-decoded digital audio signal, and as shown in Figure 16, matrix circuit 1 1 is comprised 
of a digital matrix circuit 15 and D/A converters 16 that convert the outputs thereof respectively 
to analog post-selection audio signals. 

[0034] 

Problems to be solved by the invention 

A conventional high-definition television receiver is constructed as described above, so 
when an audio multiplex broadcast is received, the user must operate the operating panel or the 
like to select an audio mode. Therefore, there is a problem in that the main audio (for example, 
Japanese) and the sub-audio (for example, a foreign language) are output simultaneously from 
each speaker when the user does not select an audio mode. 

[0035] 

The present invention was devised in response to this type of situation, and with respect 
to the output of audio signals for a high-definition television receiver of the MUSE method or the 
like, the objective is to provide a television receiver structured such that the system determines 
the audio mode of the input audio signals even if the user has not selected an audio mode, and 
discriminates the number of channels of the multiple channels of the input audio signal that are 
occupied by the main audio [signal], and automatically allocates the main audio output to the 
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audio output lines in the optimal configuration; and to provide an output method for the audio 
signal of said television receiver. 

[0036] 

Means to solve the problems 

For a television receiver audio signal output method whereby input audio signals, 
wherein a main audio signal only or a main audio signal and a sub-audio signal or an 
independent audio signal are input with multiple channels according to multiple respective audio 
modes, are allocated and output to multiple channels of audio output lines, the present invention 
is characterized in that the number of channels of the input audios signals occupied by the main 
audio signal is discriminated in response to the audio mode signal, and the audio output line that 
outputs the audio signal is selected according to the number of channels discriminated, and the 
main audio output is allocated to the selected audio output line. 

[0037] 

Furthermore, for a television receiver equipped with a matrix circuit that allocates and 
outputs to multiple channels of audio output lines input audio signals wherein a main audio 
signal only or a main audio signal and a sub-audio signal or an independent audio signal are 
input with multiple channels according to multiple respective audio modes, and equipped with a 
control circuit that operates the matrix circuit according to an audio mode signal that indicates an 
audio mode, the present invention is characterized in that the control circuit is equipped with a 
storage means that, with respect to each audio mode, stores information wherein the audio output 
line that outputs the audio signal is predetermined based on the number of channels occupied by 
the main audio signal; and a control means that, according to the audio mode signal that is input, 
controls the matrix circuit such that the main audio signal of the input audio signals is allocated 
to the audio output line that is determined by the information stored in the storage means. 

[0038] 

Moreover, for a television receiver equipped with a matrix circuit that allocates and 
outputs, to not less than three channels and not more than five channels of audio output lines, 
input audio signals wherein a main audio signal only or a main audio signal and a sub-audio 
signal or an independent audio signal are input with not more than four channels respectively 
according to multiple audio modes, and equipped with a control circuit that operates the matrix 
circuit according to an audio mode signal that indicates an audio mode, the present invention is 
characterized in that the control circuit is equipped with [a storage means that,] with respect to 
each audio mode, [stores information wherein the audio output line that outputs the audio signal 
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is predetermined based on the number of channels occupied by the main audio signal; and] a 
control means that, [according to the audio mode signal that is input,] controls the matrix circuit 
such that the main audio signal of the input audio signals is allocated to the audio output line that 
is determined by the information stored in the storage means. 

[0039] 

Furthermore, for a television receiver equipped with a matrix circuit that allocates and 
outputs, to not less than three channels and not more than five channels of audio output lines, 
input audio signals wherein a main audio signal only or a main audio signal and a sub-audio 
signal are input with not more than four channels respectively according to multiple audio modes, 
and equipped with a control circuit that operates the matrix circuit according to an audio mode 
signal that indicates an audio mode, the present invention is characterized in that the control 
circuit is equipped with a storage means that stores predetermined information such that the main 
audio signal is allocated respectively to two of the audio output lines when the number of 
channels occupied by the main audio signal of the input audio signals is one or two, and [is 
allocated] to three lines when [the number of channels occupied is] three, and [is allocated] to 
four or five lines when [the number of channels occupied is] four; and a control means that, 
according to the audio mode signal that is input, controls the matrix circuit such that the main 
audio signal of the input audio signals is allocated to the audio output line that is determined by 
the information stored in the storage means. 

[0040] 

Furthermore, for a television receiver equipped with a matrix circuit that allocates and 
outputs, to not less than three channels and not more than five channels of audio output lines, 
input audio signals wherein a main audio signal only or a main audio signal and a sub-audio 
signal are input with not more than four channels respectively according to multiple audio modes, 
and equipped with a control circuit that operates the matrix circuit according to an audio mode 
signal that indicates an audio mode, the present invention is characterized in that the control 
circuit is equipped with a storage means that stores predetermined information such that the main 
audio signal is allocated respectively to three of the audio output lines when the number of 
channels occupied by the main audio signal of the input audio signals is one, two, or three, and 
[is allocated] to four or five lines when [the number of channels occupied is] four; and a control 
means that, according to the audio mode signal that is input, controls the matrix circuit such that 
the main audio signal of the input audio signals is allocated to the audio output line that is 
determined by the information stored in the storage means. 
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[0041] 

Furthermore, for a television receiver equipped with a matrix circuit that allocates and 
outputs, to not less than three channels and not more than five channels of audio output lines, 
input audio signals wherein a main audio signal only or a main audio signal and a sub-audio 
signal are input with not more than four channels respectively according to multiple audio modes, 
and equipped with a control circuit that operates the matrix circuit according to an audio mode 
signal that indicates an audio mode, the present invention is characterized in that the control 
circuit is equipped with a storage means that stores predetermined information such that the main 
audio signal is allocated respectively to two of the audio output lines when the number of 
channels occupied by the main audio signal of the input audio signals is one or two, and [is 
allocated] to three lines when [the number of channels occupied is] three or four, and when a 
sub-audio signal is included in the input audio signals, the sub-audio signal is allocated to an 
audio output line to which the main audio signal is not allocated; and a control means that, 
according to the audio mode signal that is input, controls the matrix circuit such that the main 
audio signal of the input audio signals is allocated to the audio output line that is determined by 
the information stored in the storage means. 

[0042] 

Furthermore, for a television receiver equipped with a matrix circuit that allocates and 
outputs, to not less than three channels and not more than five channels of audio output lines, 
input audio signals wherein a main audio signal only or a main audio signal and an independent 
audio signal are input with not more than four channels respectively according to multiple audio 
modes, and equipped with a control circuit that operates the matrix circuit according to an audio 
mode signal that indicates an audio mode, the present invention is characterized in that the 
control circuit is equipped with a storage means that stores predetermined information such that 
the main audio signal is allocated respectively to two of the audio output lines when the number 
of channels occupied by the main audio signal of the input audio signals is one or two, and [is 
allocated] to three lines when [the number of channels occupied is] three or four, and when an 
independent audio signal is included in the input audio signals, the independent audio signal is 
allocated to an audio output line to which the main audio signal is not allocated; and a control 
means that, according to the audio mode signal that is input, controls the matrix circuit such that 
the main audio signal of the input audio signals is allocated to the audio output line that is 
determined by the information stored in the storage means. 
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[0043] 

Moreover, the television receiver of the present invention is characterized in that the 
audio output lines are speakers, external speaker terminals, or external audio output terminals. 

[0044] 

Moreover, the television receiver of the present invention is characterized in that the 
matrix circuit is a digital matrix circuit or an analog matrix circuit. 

[0045] 

Moreover, the television receiver of the present invention is characterized in that the 
matrix circuit is a digital matrix circuit that processes bit stream signals. 

[0046] 
Operation 

With the television receiver audio signal output method of the present invention, the 
number of channels occupied by the main audio signal of the input audio signals is discriminated 
in response to an audio mode signal, the audio output line that outputs the audio signal is selected 
according to the number of channels discriminated, the main audio output is allocated to the 
selected audio output line, and even if a sub-audio signal or an independent audio signal is 
included in the audio signal that is input, it is not output. 

[0047] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that the main audio signal of the input 
audio signals that have been input with multiple channels is allocated to an audio output line that 
is predetermined by means of information stored in the storage means, and even if a sub-audio 
signal or an independent audio signal is included in the audio signal that is input, it is not output. 

[0048] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that the main audio signal of the input 
audio signals that have been input with not more than four channels is allocated to an audio 
output line that is predetermined by means of information stored in the storage means, and even 
if a sub-audio signal or an independent audio signal is included in the audio signal that is input, it 
is not output. 
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[0049] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that when the number of channels 
occupied by the main audio signal, of the audio signals that have been input with not more than 
four channels, is one or two, the main audio signal is allocated to two of the audio output lines, 
and [is allocated to] three lines when [the number of channels occupied is] three, and [is 
allocated to] four or five lines when [the number of channels occupied is] four, and even if a sub- 
audio signal or an independent audio signal is included in the audio signal that is input, it is not 
output. 

[0050] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that when the number of channels 
occupied by the main audio signal, of the audio signals that have been input with not more than 
four channels, is one, two, or three, the main audio signal is allocated to three of the audio output 
lines, and [is allocated to] four or five lines when [the number of channels occupied is] four, and 
even if a sub-audio signal or an independent audio signal is included in the audio signal that is 
input, it is not output. 

[0051] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that when the number of channels 
occupied by the main audio signal, of the audio signals that have been input with not more than 
four channels, is one or two, the main audio signal is allocated to two of the audio output lines, 
and [is allocated to] three lines when [the number of channels occupied is] three or four, and 
when a sub-audio signal is included in the input audio signals, the sub-audio signal is allocated to 
an audio output line to which the main audio signal is not allocated. 

[0052] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that when the number of channels 
occupied by the main audio signal, of the audio signals that have been input with not more than 
four channels, is one or two, the main audio signal is allocated to two of the audio output lines, 
and [is allocated to] three lines when [the number of channels occupied is] three or four, and 
when an independent audio signal is included in the input audio signals, the independent audio 
signal is allocated to an audio output line to which the main audio signal is not allocated. 
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[0053] 

Furthermore, with the television receiver of the present invention, the audio signals are 
output from speakers, external speaker terminals, or external audio output terminals. 

[0054] 

Furthermore, with the television receiver of the present invention, when the input audio 
signal is a digital signal, it is processed with a digital matrix circuit, and when the input audio 
signal is an analog audio signal, it is processed with an analog matrix circuit. 

[0055] 

Furthermore, with the television receiver of the present invention, when the input audio 
signal is a bit stream signal, it is processed with a digital matrix circuit that processes bit stream 
signals. 

[0056] 

Application examples 

In the following, the present invention will be explained in detail based on figures 
showing application examples thereof. It should be noted that the following explanation involves 
examples of application to a high-definition receiver that is a MUSE-method HDTV that already 
has been implemented in Japan as a high-definition television method; however, naturally it can 
be applied to other high-definition television methods, or to conventional television methods. 

[0057] 

Application Example 1 

Figure 1 is a chart showing one example of the audio signal output formats for a five- 
speaker system according to a high-definition receiver as a television receiver of the present 
invention. The high-definition receiver that is a television receiver of the present invention 
employs a five-speaker system, and the arrangement of each speaker is identical to that of the 
prior art shown in the schematic plan view in Figure 12. Simply put, the chart in Figure 1 differs 
from those in Figure 13 and Figure 14 in that a sub-audio signal is not output; specifically, [the 
outputs] are as follows. 

[0058] 

For a two-monaural-line signal, one line is sub-audio, so monaural main audio is output 
from L-speaker 2 and R-speaker 3, but the sub-audio is not output. 
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[0059] 

For a one-stereo-line + one-monaural-line signal the one monaural line is sub-audio, so 
stereo left-side main audio is output from L-speaker 2, stereo right-side main audio is output 
from R-speaker 3, but the sub-audio is not output from center speaker 4. 

[0060] 

For a three-CH stereo + one-monaural-line signal, the one monaural line is sub-audio, so 
stereo left-side main audio is output from L-speaker 2, stereo right-side main audio is output 
from R-speaker 3, and stereo center main audio is output from center speaker 4, but the sub- 
audio is not output from L R speaker 5 or R R speaker 6, nor is the sub-audio output from L- 
speaker 2 or R-speaker 3. 

[0061] 

For a two-stereo-line signal, one of the stereo lines is sub-audio, so stereo left-side main 
audio is output from L-speaker 2 and stereo right-side main audio is output from R-speaker 3, 
but the sub-audio is not overlapped and output from L-speaker 2 or R-speaker 3. 

[0062] 

The configuration of the audio signal processing circuit of the high-definition receiver as 
a television receiver of the present invention is shown in Figure 2; it is basically the same as the 
block diagram of the five-speaker system of the MUSE-method high-definition receiver shown 
in the previously explained Figure 15. In the following, it will be specifically explained. 

[0063] 

In Figure 2, reference code 7 indicates a MUSE (Multiple Sub-Nyquist Sampling 
Encoding) decoder, which is one high-definition television method, with radio waves that are 
received by an antenna not shown in the figure being selected and input with a tuner. MUSE 
decoder 7 decodes audio signals transmitted from a station such as a broadcast satellite and 
outputs a four-channel (hereinafter, 'CH') pre-selection audio signal 8 (CHI, CH2, CH3, CH4). 

[0064] 

Reference code 9 indicates a bit stream signal that is output from MUSE decoder 7. Bit 
stream signal 9 includes a signal [formed] by DPCM-encoding and bi-phase modulation of the 
audio signal, and an audio mode identification signal that indicates the mode of that audio signal. 
With the configuration shown in Figure 2, an audio mode identification signal is required that 
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indicates that the audio mode of pre-selection audio signal 8 is, for example, one stereo line, two 
monaural lines, or four-channel stereo (3-1 method). 

[0065] 

Reference code 1 0 indicates a system microcomputer that is comprised primarily of a 
CPU 101, an input device (keyboard, operating panel, or the like) 102, and a memory 103. As 
with a typical television set, by operating input device 102, the user can select a channel, adjust 
the volume, and the like, as well as set the speaker mode to five-speaker mode or two-speaker 
mode. Here, five-speaker mode is a mode wherein the five speakers 2, 3, 4, 5, and 6 shown in the 
aforementioned Figure 12 are used as needed, and the two-speaker mode is a mode wherein only 
L-speaker 2 and R-speaker 3 are used. 

[0066] 

In addition, according to allocation information stored in memory 1 03 in advance [and] 
according to the audio mode identification signal in the bit stream signal 9 provided by MUSE 
decoder 7, as well as the speaker mode that is set by the user by operating input device 102, CPU 
101 determines the allocation by means of a matrix circuit 1 1 of the pre-selection audio signal 8 
that is output from MUSE decoder 7 to each speaker 2, 3, 4, 5, and 6, and outputs [said allocation] 
as a control signal CS to matrix circuit 1 1 . 

[0067] 

Matrix circuit 1 1 receives the control signal CS that is output from CPU 101 of system 
microcomputer 10, converts pre-selection audio signal 8 to a post-selection audio signal 12 based 
on said control signal, and outputs [the post-selection audio signal]. Each post-selection audio 
signal 12 output from matrix circuit 1 1 is amplified by a speaker amp 13 and is output to each 
speaker 2, 3, 4, 5, and 6. 

[0068] 

For a one-stereo line signal, it is optimal for stereo left-side main audio to be output from 
L-speaker 2 and stereo right-side main audio to be output from R-speaker 3, so allocation 
information to that effect is stored in memory 103 of system microcomputer 10, and CPU 101 
outputs a control signal CS indicating this to matrix circuit 1 1 . 

[0069] 

The aforementioned configuration is identical to the configuration of the audio signal 
processing circuit of the conventional MUSE-method high-definition television receiver shown 
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in Figure 15. However, the high-definition receiver as a television receiver of the present 
invention is equipped with external audio output terminals 21, 31, 41, 51, and 61 that output to 
the outside the signals of each channel of the post-selection audio signal 12 that is output from 
matrix circuit 11, and is equipped with external speaker terminals 22, 32, 42, 52, and 62 that 
output to the outside the signals of each channel that have been amplified by speaker amp 13. 

[0070] 

If external audio output terminals 21, 31, 41, 51, and 61 are connected to an audio system 
amp, audio signals can be reproduced with a dedicated audio system, and external speaker 
terminals 22, 32, 42, 52, and 62 can be connected respectively to speakers other than speakers 2, 
3, 4, 5, and 6 - for example, speakers located in another room. 

[0071] 

Next, the content of the chart in Figure 1 - in other words, the characteristics of the audio 
signal output method of a high-definition receiver as a television receiver of the present 
invention - will be specifically explained. 

[0072] 

For a one-monaural-line signal, it is optimal for monaural main audio to be output from 
both L-speaker 2 and R-speaker 3, so allocation information to that effect is stored in memory 
103 of system microcomputer 10, and CPU 101 outputs a control signal CS indicating this to 
matrix circuit 1 1 . 

[0073] 

For a two-monaural-line signal, it is optimal for monaural main audio to be output from 
both L-speaker 2 and R-speaker 3 and for the sub-audio to not be output, so allocation 
information to that effect is stored in memory 103 of system microcomputer 10, and CPU 101 
outputs a control signal CS indicating this to matrix circuit 1 1 . 

[0074] 

For a one-stereo-line + one-monaural-line signal, it is optimal for stereo left-side main 
audio to be output from L-speaker 2 and stereo right-side main audio to be output from R- 
speaker 3, and for the sub-audio to not be output, so allocation information to that effect is stored 
in memory 103 of system microcomputer 10, and CPU 101 outputs a control signal CS 
indicating this to matrix circuit 1 1 . 
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[0075] 

For a three-CH stereo signal, it is optimal for stereo left-side main audio to be output 
from L-speaker 2, stereo right-side main audio to be output from R-speaker 3, and stereo center 
main audio to be output from center speaker 4, so allocation information to that effect is stored in 
memory 103 of system microcomputer 10, and CPU 101 outputs a control signal CS indicating 
this to matrix circuit 1 1 . 



[0076] 

For a three-CH stereo + one-monaural-line signal, it is optimal for stereo left-side main 
audio to be output from L-speaker 2, stereo right-side main audio to be output from R-speaker 3, 
stereo center main audio to be output from center speaker 4, and for the sub-audio to not be 
output, so allocation information to that effect is stored in memory 103 of system microcomputer 
10, and CPU 101 outputs a control signal CS indicating this to matrix circuit 11. 

[0077] 

For a two-stereo-line signal, it is optimal for stereo left-side main audio to be output from 
L-speaker 2, stereo right-side main audio to be output from R-speaker 3, and for the sub-audio to 
not be output, so allocation information to that effect is stored in memory 1 03 of system 
microcomputer 10, and CPU 101 outputs a control signal CS indicating this to matrix circuit 11. 

[0078] 

For a four-CH stereo (3-1 method) signal, it is optimal for stereo left-side main audio to 
be output from L-speaker 2, stereo right-side main audio to be output from R-speaker 3, stereo 
center main audio to be output from center speaker 4, and for a surround audio signal to be 
output from both L R speaker 6 and R R speaker 6, so allocation information to that effect is stored 
in memory 103 of system microcomputer 10, and CPU 101 outputs a control signal CS 
indicating this to matrix circuit 1 1 . 

[0079] 

For a four-CH stereo (2-2 method) signal, it is optimal for stereo left-side main audio to 
be output from L-speaker 2, stereo right-side main audio to be output from R-speaker 3, stereo 
left-rear main audio to be output from Lr speaker 5, and stereo right-rear main audio to be output 
from Rr speaker 6, so allocation information to that effect is stored in memory 103 of system 
microcomputer 10, and CPU 101 outputs a control signal CS indicating this to matrix circuit 11. 
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[0080] 

For the selection by matrix circuit 11 of each output format shown in the chart in Figure 1, 
first, system microcomputer 10 executes a control procedure program as shown with the flow 
chart in Figure 3 to select a state from state 1 - state 5. In other words, CPU 101 discriminates 
state 1 - state 5 in response to the audio mode control signal codes of bit 2 - bit 6 of the audio 
mode control signal included in bit stream signal 9; then, based on the discrimination result, CPU 
101 selects the information that is stored in memory 103 in advance and is shown in Figure 4 
[and that indicates] the allocation of the audio signal to speakers 2, 3, 4, 5, and 6, and the 
corresponding control signal CS is output to matrix circuit 11. 

[0081] 

Furthermore, in Figure 2, pre-selection audio signal 8 is a DPCM-decoded digital audio 
signal, and matrix circuit 1 1 is comprised of a digital matrix circuit 15 and D/A converters 16 
that convert the outputs thereof to analog post-selection audio signal 12. Of course, by operating 
input device 102, the user can output the sub-audio or can select an audio output format other 
than those shown in the chart in Figure 1 . 

[0082] 

Application Example 2 

With Application Example 1, as shown in the chart in Figure 1, the main audio signal that 
is output from center speaker 4 for a three-CH stereo signal, a three-CH stereo + one-monaural- 
line signal, and a four-CH stereo (3-1 method) signal is the center main audio (C) only. However, 
as shown in the chart in Figure 5, the audio signal output from center speaker 4 can be fixed 
respectively as an L + R output for a one-stereo-line signal, a main audio output for a one- 
monaural-line signal, a main audio output for a two-monaural-line signal, an L + R output for a 
one-stereo-line + one-monaural-line signal, an L + R main audio output for a two-stereo-line 
signal, and an L F + Rf audio signal [output] for a four-CH stereo (2-2 method) signal. 

[0083] 

Application Example 3 

With Application Example 1, as shown in the chart in Figure 1, the respective outputs 
from L R speaker 5 and R R speaker 6 for a four-CH stereo (2-2 method) signal are L B and R B . 
However, as shown in the chart in Figure 6, the outputs from both Lr speaker 5 and Rr speaker 6 
can be fixed as Lb + Rb- 
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[0084] 

Application Example 4 

With Application Example 1, as shown in the chart in Figure 1, there is no output from 
center speaker 4 for a four-CH stereo (2-2 method) signal, and the respective outputs from L R 
speaker 5 and R R speaker 6 are Lb and Rb. However, as shown in the chart in Figure 7, the 
output from center speaker 4 can be L F + Rf and the output from L R speaker 5 and R R speaker 6 
can be L B + Rb- 

[0085] 

Application Example 5 

With Application Example 1, as shown in the chart in Figure 1, there is no output from 
L R speaker 5 and R R speaker 6 when the number of channels occupied by the main audio in pre- 
selection audio signal 8 is three channels or fewer (from 'one stereo line' to 'three-CH stereo' in 
the chart in Figure 1), while the outputs are S for a four-CH stereo (3-1 method) signal and Lb 
and R B respectively for a four-CH stereo (2-2 method) signal. However, as shown in the chart in 
Figure 8, the outputs from L R speaker 5 and Rr speaker 6 can be sub-audio when there is a sub- 
audio broadcast, and the output from center speaker 4 can be C + S for a four-CH stereo (3-1 
method) signal and Lb + Rb for a four-CH stereo (2-2 method) signal. 

[0086] 

Application Example 6 

With Application Example 1, as shown in the chart in Figure 1, there is no output from 
L R speaker 5 and R R speaker 6 when the number of channels occupied by the main audio in pre- 
selection audio signal 8 is three channels or fewer, while the outputs are S for a four-CH stereo 
(3-1 method) signal and L B and R B respectively for a four-CH stereo (2-2 method) signal. 
However, as shown in the chart in Figure 9, the outputs from L R speaker 5 and R R speaker 6 can 
be independent audio signals when there is an independent audio broadcast, and the output from 
center speaker 4 can be C + S for a four-CH stereo (3-1 method) signal and L B + Rb for a four- 
CH stereo (2-2 method) signal. 

[0087] 

Application Example 7 

With Application Example 1, Application Example 2, Application Example 3, 
Application Example 4, Application Example 5, and Application Example 6, the audio output 
lines are each of the speakers 2, 3, 4, 5, and 6; however, external speaker terminals 22, 32, 42, 52, 
and 62 shown in Figure 2 can be the audio output lines. 
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[0088] 

Application Example 8 

With Application Example 1, Application Example 2, Application Example 3, 
Application Example 4, Application Example 5, and Application Example 6, the audio output 
lines are each of the speakers 2, 3, 4, 5, and 6; however, external audio output terminals 21,31, 
41,51, and 61 shown in Figure 2 can be the audio output lines. 

[0089] 

Application Example 9 

With Application Example 1, Application Example 2, Application Example 3, 
Application Example 4, Application Example 5, and Application Example 6, as shown in Figure 
2 the pre-selection audio signal 8 is a DPCM-decoded digital audio signal, and matrix circuit 1 1 
is comprised of a digital matrix circuit 15 and D/A converters 16 that convert the outputs thereof 
to analog post-selection audio signal 12. However, as shown in the schematic diagram in Figure 
10, an analog pre-selection audio signal 80 can be output from MUSE decoder 7 and matrix 
circuit 1 1 can be comprised of an analog matrix circuit 1 10. 

[0090] 

Application Example 10 

With Application Example 1, Application Example 2, Application Example 3, 
Application Example 4, Application Example 5, and Application Example 6, as shown in Figure 
2 the output from MUSE decoder 7 is pre-selection signal 8 and this pre-selection signal 8 is a 
DPCM-decoded digital audio signal; in addition, matrix circuit 1 1 is comprised of a digital 
matrix circuit 15 and D/A converters 16 that convert the outputs thereof to analog post-selection 
audio signal 12. However, as shown in Figure 1 1, the output of MUSE decoder 7 can be only the 
bit stream signal 9. In this [case], as explained previously, bit stream signal 9 includes a signal 
[formed] by DPCM-encoding and bi-phase modulation of the audio signal, and an audio mode 
identification signal that indicates the mode of that audio signal; therefore, the four-channel pre- 
selection audio signal 8 can be obtained through bi-phase demodulation of bit stream signal 9 
with a bi-phase demodulator 17 and decoding with a DPCM decoder 18, and post-selection audio 
signal 12 can be obtained with the matrix circuit 1 1 that is shown in Figure 1 1 and is comprised 
of digital matrix circuit 15 and D/A converters 16. 
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[0091] 

Effect of the invention 

By means of the audio signal output method of the present invention for a television 
receiver, the number of channels occupied by the main audio signal of input audio signals is 
discriminated in response to an audio mode signal, the audio output line that outputs the audio 
signal is selected according to the number of channels discriminated, and the main audio output 
is allocated to the selected audio output line. Accordingly, even if a sub-audio signal or an 
independent audio signal is included in the input audio signal, [this signal] is not output, so an 
optimal audio signal output format can be obtained without a particular operation by the user. 

[0092] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that the main audio signal of the input 
audio signals that have been input with multiple channels is allocated to an audio output line that 
is predetermined by means of information stored in the storage means. Accordingly, even if a 
sub-audio signal or an independent audio signal is included in the input audio signal [this signal] 
is not output, so an optimal audio signal output format can be obtained without a particular 
operation by the user. 

[0093] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that the main audio signal of the input 
audio signals that have been input with not more than four channels is allocated to an audio 
output line that is predetermined by means of information stored in the storage means. 
Accordingly, even if a sub-audio signal or an independent audio signal is included in the input 
audio signal [this signal] is not output, so an optimal audio signal output format can be obtained 
without a particular operation by the user. 

[0094] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that when the number of channels 
occupied by the main audio signal, of the audio signals that have been input with not more than 
four channels, is one or two, the main audio signal is allocated to two of the audio output lines, 
and [is allocated to] three lines when [the number of channels occupied is] three, and [is 
allocated to] four or five lines when [the number of channels occupied is] four. Accordingly, 
even if a sub-audio signal or an independent audio signal is included in the input audio signal 
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[this signal] is not output, so an optimal audio signal output format can be obtained without a 
particular operation by the user. 

[0095] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that when the number of channels 
occupied by the main audio signal, of the audio signals that have been input with not more than 
four channels, is one, two, or three, the main audio signal is allocated to three of the audio output 
lines, and [is allocated to] four or five lines when [the number of channels occupied is] four. 
Accordingly, even if a sub-audio signal or an independent audio signal is included in the input 
audio signal [this signal] is not output, so an optimal audio signal output format can be obtained 
without a particular operation by the user. 

[0096] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that when the number of channels 
occupied by the main audio signal, of the audio signals that have been input with not more than 
four channels, is one or two, the main audio signal is allocated to two of the audio output lines, 
and [is allocated to] three lines when [the number of channels occupied is] three or four, and 
when a sub-audio signal is included in the input audio signals, the sub-audio signal is allocated to 
an audio output line to which the main audio signal is not allocated. Accordingly, an optimal 
audio signal output format for the main audio and the sub-audio can be obtained without a 
particular operation by the user. 

[0097] 

Furthermore, with the television receiver of the present invention, the matrix circuit is 
controlled in response to the input audio mode signal such that when the number of channels 
occupied by the main audio signal, of the audio signals that have been input with not more than 
four channels, is one or two, the main audio signal is allocated to two of the audio output lines, 
and [is allocated to] three lines when [the number of channels occupied is] three or four, and 
when an independent audio signal is included in the input audio signals, the independent audio 
signal is allocated to an audio output line to which the main audio signal is not allocated. 
Accordingly, an optimal audio signal output format for the main audio and the sub-audio [sic; 
possibly, independent audio] can be obtained without a particular operation by the user. 
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[0098] 

Furthermore, with the television receiver of the present invention, the audio signals can 
be output from speakers, external speaker terminals, or external audio output terminals. 

[0099] 

Furthermore, the television receiver of the present invention can be configured such that 
when the input audio signal is a digital signal, it can be processed with a digital matrix circuit, 
and when the input audio signal is an analog audio signal, it can be processed with an analog 
matrix circuit, so it can be applied flexibly to actual device configurations. 

[0100] 

Furthermore, the television receiver of the present invention can be configured such that 
when the input audio signal is a bit stream signal, it is processed with a digital matrix circuit that 
processes bit stream signals, so it can be applied flexibly to actual device configurations. 

Brief description of the figures 

Figure 1 is a chart showing one example of the audio signal output formats for a five- 
speaker system according to the first application example of a television receiver of the present 
invention. 

Figure 2 is a block diagram showing the configuration of the processing circuit for the 
audio signal of the television receiver of the present invention. 

Figure 3 is a flow chart showing the processing sequence by means of the system 
microcomputer of the television receiver of the present invention. 

Figure 4 is a schematic diagram showing the recorded content of the memory of the 
system microcomputer of the television receiver of the present invention. 

Figure 5 is a chart showing one example of the audio signal output formats for a five- 
speaker system according to the second application example of a television receiver of the 
present invention. 

Figure 6 is a chart showing one example of the audio signal output formats for a five- 
speaker system according to the third application example of a television receiver of the present 
invention. 

Figure 7 is a chart showing one example of the audio signal output formats for a five- 
speaker system according to the fourth application example of a television receiver of the present 
invention. 
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Figure 8 is a chart showing one example of the audio signal output formats for a five- 
speaker system according to the fifth application example of a television receiver of the present 
invention. 

Figure 9 is a chart showing one example of the audio signal output formats for a five- 
speaker system according to the sixth application example of a television receiver of the present 
invention. 

Figure 10 is a block diagram showing another application example of the configuration of 
the processing circuit for the audio signal of the television receiver of the present invention. 

Figure 1 1 is a block diagram showing yet another application example of the 
configuration of the processing circuit for the audio signal of the television receiver of the 
present invention. 

Figure 12 is a plan view schematically showing the arrangement of each speaker of a 
five-speaker system of a television receiver of the prior art and the present invention. 

Figure 13 is a chart showing one example of the audio signal output formats for the five- 
speaker system of a conventional television receiver for the five-speaker mode. 

Figure 14 is a chart showing one example of the audio signal output formats for the five- 
speaker system of a conventional television receiver for the two-speaker mode. 

Figure 15 is a block diagram showing an example of the configuration of a processing 
circuit for the audio signal of a conventional television receiver. 

Figure 16 is a block diagram showing an example of the configuration of the matrix 
circuit of a television receiver of the prior art and the present invention. 
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